MEMOIRS   ON   THE
the heat required to compensate the cold of expansion is generated by friction from (1) the actual work of expaa-sion, together with (2) the extra, work of G25 foot-pounds per pound of gas, imd (3) the amount equivalent to 300 foot-pounds which would have to be communicated from without to do away 'with tho residual cooling effect observed. Its mechanical equivalent, therefore, exeeedn the work of expansion by 985 foot-pounds; which is r|d of ite own amount, since tho work of expansion in tbe cinsuiuHtancea is approximately 393000 x log 4.7 = 008000 foot-pwindH. (Jonvonaoly, the heat evolved by the compression of hydrogen at 10" Cent., from I to 4,7 atmospheres, exeoedH by ^-0- the work spent. Tho corresponding excess in the ease of atmospheric air, according to the result obtained above, in t^-, and in tho cane of carbonic acid -fa.
It is important to observe how much less close is the compensation in carbonic aeid than in either of tho other gases, and it appears probable that tho more a gas deviates from the gaseous lawn, or the more it approaches tho condition of a vapor at saturation, the wider will be the discrepancy. We hope, with a view to investigating further the physical properties of gases, to extend our method of experimenting to steam (which will probably present n largo cooling effect), and perhaps to some other vapors.
In Mr. Joule's original experiment* to tent tho relation between beat evolved and work sjuwt in the compression of air, without an independent determination of tbe mechanical equivalent of tho thermal unit, air wits allowed to expand through tho aperture of an open stopcock from one copper vessel into another previously exhausted by an air-pump; and the whole external thermal effect on tho metal of tho vessels, and a mass of water below which tbciy are kept, wtia examined. We may now estimate tho actual amount of that external thermal effect, which observation only showed to be iutwmsibly small. In the first place it is to bo remarked that, however tho equilibrium of pressure and temperature ia established between the two air-vessels, provided only tic* appreciable amount of work is emitted in sound, the quantity of heat muni be absorbed from the
*The gecoxul experiment mentioned In the titatrnct published in the
Juno 90, 1844, and described In tbe
May,           ji, 877,    [8e# fi, 17 nfthi*
63 'anical Action of Heat," Section II. (10), communicated to tho Roy. Soc. Edinb., Feb. 4, 1850; Transactions, Vol. XX., p. 166.
